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Clavicle fractures are common and represent 5—10% of all
fractures of the human skeletal system as well as up to 44% of
all fractures of the shoulder girdle. Epidemiological studies
show that 70—82% of all clavicle fractures are located in the
middle third, 10—16% in the lateral and only 3% are found in
the medial third.8
Most of these fractures require no operative treatment,
showing only few or no residual symptoms once they are
healed.10 The overall incidence of non-union after conserva-
tive treatment is less than1%.7,11Only rare cases of unstable or
heavily displaced fractures require an open reduction and
operative stabilisation to avoid damage of skin and soft tissue
as well as massive shortening of the acromio-sternal distance.
Case report
A 21-year-old male motorbike rider was admitted to our
emergency room after having a frontal collision with an
approaching car. Due to this accident he suffered from multi-
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Open access under the Elsevier OA license.heamatopneumothorax, a ruptured spleen and bilateral
medial fractures of the clavicles.
A computer tomography of the clavicles was performed
(Fig. 1) showing a displaced fracture on the right and an
almost un-displaced fracture on the left side as well as a
status after healed left sided midshaft fracture. After pri-
mary emergency surgery the patient was admitted to our ICU.
The clavicle fractures were treated by collar and cuff slings.
One week later the patient still complained about severe
pain in the area of its broken clavicles. Control X-rays showed
a relevant anterior-inferior dislocation on both sides. Both
fractures fit type IIIb according to the Allman classification or
type 05–—A2 according to the AO/OTA classification.
Since closed reduction 1 week after the accident, was not
successful an open reduction was performed. An incision of
5 cm was made over the sternoclavicular joint. The joint was
identified and left intact. Both fractures were dislocated
towards anterior-inferior.
A suture was placed at the fracture site to help reduction.
A 2.4 mm locking T-plate was placed using the perpendicular
T-part of the plate to fix the medial fragment with angle
stable screws. The lateral part of the fracture was fixed with
cortical screws. After fixation the fracture showed a good
anatomic reduction. Equivalent surgery was performed on
both sides (Figs. 2 and 3).
Postoperatively both shoulders where immobilised in a
collar and cuff sling for 1 week. Active assisted physiotherapy
started the first day after the operation. Because of multiple
co injuries affecting the lower extremities the patient was
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Figure 5 The left clavicle 12 weeks after surgery showing a
complete fusion of the dislocated fracture.
Figure 4 The right clavicle 12 weeks after surgery showing an
almost complete fusion of the fracture.
Figure 3 The left clavicle 2 days after open reduction and
internal fixation using the 2.4 mm angle stable locking T-plate.
Figure 2 The right clavicle 2 days after open reduction and
internal fixation using the 2.4 mm angle stable locking T-plate.
Figure 1 The fresh bilateral clavicle fracture, which is heavily
displaced on the right and almost un-displaced on the left side.confined to a wheelchair using his upper extremities to drive
the latter, so a complete load reduction of the arms was not
possible.
Six weeks after the surgery follow up X-rays showed a
broken T-plate with dislocation of the lateral part on the left
side. The right clavicle showed good bone healing in an
anatomic position. Because the patient had achieved full
range of motion in both shoulders and was totally free from
pain we started to mobilise him under full load.
Three-months follow up X-rays showed a complete fusion
of the fracture on both sides (Figs. 4 and 5).
Discussion
The mechanism of clavicle fractures is complex. Allman1
proposed a fall on the outstretched hand to be the main
trauma for clavicle fractures in the lateral and middle third.
The means of injury leading to medial clavicle fractures hesuggested as a direct violence applied at an angle from the
lateral side. The findings of Stanley et al.,14 who evaluated
150 patients, were that 94% of all clavicle fractures are
caused by a direct trauma on the shoulder girdle. This is
consistent with the mode of injury in the case presented
here.
The effect of age on the localisation of fractures was
examined in 533 patients by Postacchini et al.9 Medial cla-
vicle fractures appeared to be untypical for patients younger
than 17 years and became more and more frequent in
patients over 60.
When a clavicle fracture did occur in younger patients, the
high elasticity of the bone seemed to make the clavicle more
prone to fracture in the middle third. In contrast with
increasing age, the corresponding increasing loss of trabe-
cular bone seems to make the clavicle more prone to fracture
in themedial third. Since the case presented here was caused
by a high velocity trauma impact, it represents an exception
of the suggested rule. The treatment strategy has tradition-
ally been closed reduction of fractures of the medial clavi-
cle.3,4,12 Sanders and Rockwood13 stated that ‘‘chronic
instability of the sternoclavicular joint and non-union of
these fractures has not been reported’’ and that ‘‘open
reduction and fixation is never indicated’’. In contrast, in
the opinion of several other authors,2,5 in cases of heavy
displacement the risks of soft tissue damaging, shortening of
the sterno-acromial distance and non-union overweight
those of open reduction and internal fixation.
In the instance of displaced clavicle fractures in children,
Goldfarb5 has reported six cases of retrosternal displacement
after epiphyseal fracture of the medial clavicle. These
were treated by open reduction and internal fixation using
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all patients were free of pain and had resumed full activities.
A similar treatment has been reported by Brinker2 for a
young adult. He reported a case of a 23-year-old football
player with posterior sternoclavicular joint dislocation. An
open reduction and internal fixation using two long cannu-
lated screws was performed.
The Implant was removed 3-month-postoperatively show-
ing a good clinical outcome concerning pain and function.
Additionally, Kloen6 has reported a single case of bilateral
atrophic non-union after conservatively treated midshaft
fracture of the clavicles, which was subsequently repaired
by bilateral open reduction and internal fixation.
To perform the operation he used anteroinferior seven-
hole titanium 3.5 mm LCP locking plates with additional bone
graft from the iliac crest. Within 2months the clavicles where
healed.
To our knowledge surgical treatment of bilateral fractures
of the medial clavicles has not been dealt with in the litera-
ture, nor were the authors able to find any published recom-
mendation concerning conservative or operative treatment.
Even though open reduction and internal fixation using the
described 2.4-mm locking T-plate has been quite successful
in treatment of unilateral medial fractures of the clavicle this
strategy proved to be non successful for the left clavicle.
Although the patient presented here showed good clinical
outcome 6 weeks after surgery and was completely free from
pain, a broken T-plate strongly suggests that the implant used
was not strong enough particularly in the situation where the
arms could not be mobilised under complete load reduction.
Conclusion
Since this fracture was located in the shaft area of the
medial clavicle a 3.5 mm plate as recommended for frac-
tures of the middle third6 would have been the adequate
device. Even though malunion occurred in the frontal planewith relevant ad latus position, there was no anterior—
posterior displacement, which could cause harm to any
neurovascular structures.
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